Cell-secreted vesicles in equine ovarian follicular fluid contain miRNAs and proteins: a possible new form of cell communication within the ovarian follicle.
Proper cell communication within the ovarian follicle is critical for the growth and maturation of a healthy oocyte that can be fertilized and develop into an embryo. Cell communication within the follicle involves many signaling molecules and is affected by maternal age. Recent studies indicate that cell communication can be mediated through secretion and uptake of small membrane-enclosed vesicles. The goals of this study were to 1) identify cell-secreted vesicles (microvesicles and exosomes) containing miRNAs and proteins within ovarian follicular fluid and 2) determine if miRNA level differs in exosomes isolated from follicular fluid in young compared to old mares. We demonstrate the presence of vesicles resembling microvesicles and exosomes in ovarian follicular fluid using transmission electron microscopy and CD63-positive and RNA containing vesicles using flow cytometry. Moreover, proteomics analysis reveals that follicular fluid-isolated exosomes contain both known exosomal proteins and proteins not previously reported in isolated exosomes. MicroRNAs were detected in microvesicle and exosomes preparations isolated from follicular fluid by real-time PCR analysis. Uptake of fluorescent-labeled microvesicles by granulosa cells was examined using in vitro and in vivo approaches. MicroRNA expression profiling reveals that miRNAs in microvesicle and exosome preparations isolated from follicular fluid also are present within surrounding granulosa and cumulus cells. These studies revealed that cell communication within the mammalian ovarian follicle may involve transfer of bioactive material by microvesicles and exosomes. Finally, miRNAs present in exosomes from ovarian follicular fluid varied with the age of the mare, and a number of different miRNAs were detected in young vs. old mare follicular fluid.